Different TP53 mutations are associated with specific chromosomal rearrangements, telomere length changes, and remodeling of the nuclear architecture of telomeres.
TP53 mutations are the most common mutations in human cancers, and TP53-R175H and TP53-R273H are the most frequent. The impact of these mutations on genomic instability after tumor initiation is still uncovered. To gain insight into this, we studied the effects of three specific TP53 mutants (TP53-V143A, TP53-R175H, and TP53-R273H) on genomic instability using four isogenic lines of LoVo cells. Multicolor fluorescence in situ hybridization (FISH), three-dimensional (3D) quantitative FISH (Q-FISH) on interphase and Q-FISH on metaphases were used to investigate genomic instability. We found that LoVo cells expressing mutant TP53-R175H displayed the highest level of chromosomal instability among the LoVo cell lines. Furthermore, we observed that mutant TP53-R175H and TP53-V143A showed more alterations in their 3D nuclear architecture of telomeres than the mutant TP53-R273H and the wild type. Moreover, we noted an association between some chromosomal abnormalities and telomere elongation in the mutant TP53-R175H. Taken together, our results indicate that the mutation TP53-R175H is more likely to cause higher levels of genomic instability than the other TP53 mutations. We proposed that the type of TP53 mutations and the genetic background of a cancer cell are major determinants of the TP53-dependent genomic instability.